During anesthesia, blood for RNA analysis was withdrawn from the posterior vena cava. Finally the lower 3 cm of the esophagus were excised, opened longitudinally, examined macroscopically and scored according to the severity of damage (0=no visible damage to 5=perforation).
Esophageal samples were weighed and cut into 3 parts: one fixed in 10% formalin and embedded in paraffin, one stored at -80 °C in an RNAlater ® tube for RNAarray analysis and one used to prepare whole cell lysates and stored at -80 °C.
Induction of Reflux Esophagitis
Reflux esophagitis was induced as described by Omura et al. (12) with some modifications. Briefly, animals were deprived of food for 12 h prior to surgery. Under anesthesia (ketamine/xylazine, 50/6 mg/kg, i.p.), the abdomen was incised along the midline and the limiting ridge (transitional region between the fore-stomach and corpus) was ligated carefully with a 2-0 silk thread. The duodenum near the pylorus was covered with a 3 mm long piece of 18-Fr Nelaton catheter as a ring. A separate group of animals were only sham-operated, whereby they were anesthetized, their abdomens opened, and then sutured again without further surgical manipulation. Animals were sacrificed 10 d after induction of esophagitis or sham-operation.
Immunohistochemistry
Paraffin embedded tissues were cut into 4-μm-thick sections and mounted on object slides with charged surface (VWR, Darmstadt, Germany). After deparaffinization in xylol and rehydration in graded alcohol solutions, heat induced antigen retrieval was performed by incubating slides in citrate buffer (pH=6) for 25 min using a vegetable boiler. Afterwards endogenous peroxidase was blocked in 3% H 2 O 2 . After blocking with 10% goat serum, slides were incubated overnight with rabbit anti GPR84 antibody. For determination of protein expression the UltraVision polymer detection method (kit from Thermo Fisher Scientific GmbH, Dreieich, Germany) was used as previously described in detail (13) .
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NF-κB p65 Measurement
NF-κB p65 DNA binding was measured in tissue whole cell lysates using a TransAM NF-κB p65 immunoassay-based kit (Active Motif, LaHulpe, Belgium). In brief, tissue lysates or HeLa whole cell extracts (for positive control, 2.5 μg/well) were incubated in duplicate for 1 h in a 96-well plate to which a double-stranded NF-κB consensus oligonucleotide sequence had been conjugated. Activated NF-κB p65 was detected by 1 h incubation with an anti-p65 antibody that recognizes an epitope as accessible only when NF-κB is bound to DNA. This was followed by 1 h incubation with a horseradish peroxidase-conjugated secondary antibody and finally by exposure to a 3,3',5,5'-tetramethylbenzidine substrate solution. Reactions were measured colorimetrically at 460 nm.
Gene Microarrays
RNA was isolated from tissue and blood samples by PaxGene tissue RNA kit and PaxGene blood RNA kit (Qiagen, Hilden, Germany). The gene modulation was determined by gene microarrays as described earlier (14) in four animals from each group. The RNA-Integrity numbers (Agilent 2100 Bioanalyzer, Agilent Technologies, Santa Clara, CA, USA) of the isolated RNAs were between 5.8 and 8.6. For analysis single color hybridization of the rat RNA on the Rat Agilent Whole Genome Oligo Micorarrays (41013 genes) after T7 RNA amplification was performed (Miltenyi Biotec, Bergisch Gladbach, Germany). The Agilent Feature Extraction software (FES) was used to read out and process the microarray image files. For the determination of the differential gene expression FES derived output data files were further analysed using the Rosetta Resolver ® gene expression data analysis system (Rosetta Biosoftware). The background corrected intensity data were used for the calculation of the ratios: experimental sample / control. The ratios were computed using a common "artificial reference" (4 control samples combined). This common reference was used as baseline for all samples. A global correlation analysis of all ratio data was performed. Data sets were filtered in order to remove genes which were not differentially regulated in any comparison. Computed ratios (sample/control) were further analysed by Ingenuity systems Inc., Qiagen, Hilden, Germany as described (14) . Data were considered as up-or down-regulated if the expression ratio sample/reference control was ≥ 2 with a p-value <0.01. The gene bank was used as gene identifier and the Ingenuity ® knowledge base genes were used as gene reference set. Filters were set for mammals for all analyses. With this general setting commonly or differentially regulated genes in each group were determined and the so-called canonical pathways (well-studied signalling and metabolic pathways within Ingenuity Pathways Analysis, IPA) were identified.
Benjamini-Hochberg multiple testing correction was used as statistical test to In brief, cDNA was synthesized from 1000 ng (blood) or 500 ng (tissue) of RNA with the Transcriptor High Fidelity cDNA synthesis kit (Roche Diagnostics, Mannheim, Germany) according to the manufacturer's recommendations for hexamer priming as described previously (14) . The qRT-PCR was carried out using predesigned TaqMan ® primers (FAM™ dye-labeled; Supplementary Table S1 ; Life Technologies GmbH, Darmstadt, Germany). The TaqMan ® gene expression arrays were performed in 96-well plates on a TaqMan ® Thermal Cycler 7300 System in a reaction volume of 20 μL with the ready to use TaqMan gene expression master mix. qRT-PCR conditions were as follows: 50°:5 min (1x); 95°:10 min (1x); 95°:15 s (40x); 60°: 1 min (40x).
R E S E A R C H A R T I C L E
The mean of the 18sRNA for each replicate was subtracted from the corresponding gene value to normalize the data (ΔCt). Results were calculated as 2 -ΔΔCt (15) . Treatment data express the fold changes of gene expression compared to the mean of the esophagitis group. Data of the esophagitis group express the fold changes compared to the sham-control.
Western Blot (WB) Analysis
WB analysis was performed in rat tissue whole cell lysates. Protein concentra- 
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Cell Culture
The normal human esophageal squamous cell line HET-1A (ATCC, LGC Standards GmbH, Wesel, Germany) was originally derived from human normal esophageal autopsy tissue by transfection with plasmid pRSV-T. It has been shown to retain epithelial morphology, stains positively for cytokeratins and has remained non-tumorigenic.
Cells were cultured in the bronchial epithelial cell medium BEGM (BulletKit; Lonza, Cologne, Germany) in cell culture flasks precoated with a mixture of 0.01 mg/mL fibronectin, 0.03 mg/mL bovine collagen type I and 0.01 mg/mL bovine serum albumin (Biochrom, Berlin, Germany) at 37°C in a 5% CO 2 -humidified atmosphere.
Cells of passage numbers 50 -65 were used.
Western Blots Using CapsaicinStimulated HET-1A Cells
For experiments 35 mm dishes were pre-coated with 150 μL of the fibronectin/collagen I/BSA mixture (see above). Het-1A cells were trypsinized and seeded in a density of 1x 10 5 cells per dish and kept one night for attachment.
Cell culture medium was removed and replaced by fresh medium. Cells were then treated for 18 h (suitable time period was previously determined by HAA) with 50 μM capsaicin (Sigma-Aldrich) and/or STW5 (60 μL/mL) or omeprazole (10 μg/mL). In case of a combined treatment STW5 or omeprazole were applied directly before capsaicin.
Western blots were performed as previously described (16) . In brief, cells were lysed in RIPA-buffer containing 1 mM sodium orthovanadate and protein inhibitor cocktail (10 μg/mL) for 20 min. The cell lysate was removed by scrapping and centrifuged for 10 min at 14000 rpm (4°C). The protein content of the supernatants was determined by Bradford (1949) or by BCA-protein assay. Equal amounts of protein (60-70 μg) were mixed 1:4 with 5x Laemlibuffer, boiled for 5 min, size separated by 10% SDS-page and transferred to nitrocellulose. Membranes were blocked in 20 mM Tris (ph 7.6), 137 mM NaCl, 0.1% Tween-20 (TBST) for 2 to 3 h at RT. Membranes were incubated overnight at 4°C or for 2 h at RT with the primary antibody dissolved in TBST containing 1% BSA. The primary Ab was detected using the respective Ab and visualized by Western lightning chemiluminescense (ECL, Perkin Elmer Life Science) after extensive washing of the membranes. Bands were evaluated by a Peqlab Gel-documentation station and quantified with the ImageJ software (NIH). 
R E S E A R C H A R T I C L E
GPR84 Expression in Human Esophageal Samples
Tissue preparations were obtained from 34 patients who underwent routine upper gastrointestinal endoscopy (UGE) and presented either with endoscopic normally appearing mucosa or reflux esophagitis. Patients with Barrett's esophagus, esophageal polyps or moniliasis were not included. An informed consent was obtained from all patients and all procedures were approved by the local ethics committee and were conducted according to the ethical guidelines of the declaration of Helsinki (as revised in 2000) .
A full medical history was taken from all patients with special emphasis on indications for upper gastrointestinal endoscopy, symptoms and signs of upper and lower gastrointestinal tract (see Table 1 in the article). Endoscopic biopsies were obtained from the distal esophagus above the Z-line. Esophagogastroduodenoscopy (EGD) was done using video chip OLYMPUS CV-240 (Tokyo, Japan) or PENTAX EPM-3500 (Tokyo, Japan) endoscope under conscious sedation (intravenous midazolam). According to endoscopic findings patients were graded according to the Los Angeles classification into the following: endoscopically normal esophagus, Grade A esophagitis, Grade B esophagitis, Grade C esophagitis. Biopsies were taken using biopsy forceps and immediately preserved in formalin (10% solution). They were embedded in paraffin within 24 h to form a tissue block which was kept at room temperature. GPR84 was assessed by immunohistochemical staining.
Samples were examined by an experienced pathologist blinded to the group assignment. GPR84 immuno-reactivity was scored for each sample in six representative high-power fields. The staining intensity (SI) was semi-quantitatively assessed using the following score: 0 (no staining), 1 (weak), 2 (moderate), and 3 (strong).
Descriptive Statistics
Factor analysis is a statistical method for explaining the variation of a large number of observed, correlated variables D 2 1 , 2 0 1 5   G P R 8 4 A N D T R E M -1 S I G N A L I N G I N G E R D (17) . The original variables (mediators) with the highest loadings (correlations) on these factors are then used to interpret the meaning of the factors. A linear combination of these variables is used to define the dependent variable for an ANOVA.
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RESULTS
Factor Analysis Identifies CINC1-3, MIP-1/3α, MIG, RANTES and IL-1β as Highly Relevant Mediators
Factor analysis showed a 4 component outcome which interprets 85% of the total variance and therefore the internal structure of the mediators in a statistical connotation: factor1 41%, factor2 18%, factor3 15%, factor4 11%. The rotated component matrix (Supplementary Table S5 ) supports the determination of what the components (1 to 4) represent. Only the mediators with loadings (correlations) of ≥ 0.7 (bold) for each factor were used. The first component is most highly correlated with CINC1 to 3 and with MIP-1α, whereas IL-10 and IL-1β show a high correlation with component 1 without being related to any other component. Component 2 is highly correlated with CNTF and fractalkine with the two factors not being correlated to any other component. Component 3 is correlated to IL-1α which is not correlated to any other factor. Component 4 is correlated in this way to sICAM-1. Data suggest that at least components 3 and 4 are represented by IL-1α and sICAM-1 respectively and one can narrow down the measurements for component 3 and 4 to IL-1α and sICAM-1 respectively. Component 1 is obviously not represented by a single molecule but requires the measurement of several components.
After determining the internal structure of the mediators, the factors were analysed with respect to a functional influence in terms of differences between the treatment groups. A linear combination of the highlighted mediators of each factor was used as a new dependent variable of the calculated analysis of variance (ANOVA). Factor 1, which was the most relevant factor, showed a significant difference between the groups (P≤ 0.01). Multiple comparison testing (Scheffé) showed a significant difference between the control and sham group and between the control and the STW5 2 mL/kg group, but not between the control and omeprazole group. The variables derived from the other factors in the same way did not show any significant difference between the groups using ANOVA. Supplementary Figure S1 . Grouping of modulated genes in the esophagitis group according to disorders.
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